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APPENDIX C.1

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

HMW PAHs - AMERICAN WOODCOCK

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC High Molecular Weight PAHs

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 20.0

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Food IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 181 1.30

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 181 3.09

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 181 10.7

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 181 0.670

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 10.1 0.780

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 181 0.370

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 10.1 0.030

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 181 0.810

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 10.1 0.130

Sums/Totals 30.9 1.0 2.93 0.040 0.187 69.6 0 3.59 2.13 0 20.0

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2013



APPENDIX C.2

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

CADMIUM - AMERICAN WOODCOCK

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Cadmium

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 10.4

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 100 0.720

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 100 1.71

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 100 5.92

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 100 0.370

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 3.45 0.270

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 100 0.210

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 3.45 0.010

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 100 0.450

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 3.45 0.040

Sums/Totals 30.9 1.0 2.93 0.040 0.187 23.0 0 9.69 0.705 0 10.4

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.3

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

COPPER - AMERICAN WOODCOCK

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Copper

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 52.3

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 327 2.350

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 327 5.57

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 327 19.3

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 327 1.21

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 24.8 1.91

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 327 0.670

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 24.8 0.080

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 327 1.45

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 24.8 0.320

Sums/Totals 30.9 1.0 2.93 0.040 0.187 634 0 32.9 19.4 0 52.3

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.4A

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

LEAD ‐ AMERICAN WOODCOCK ‐ LOWER END PRG

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Lead

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 8.75

Gross 
Energy

Assimilation 
Efficiency

Metabolizable 
Energy

Proportion 
of Diet

Weighted 
Average 

Metabolizable 
Energy

Itemized 
Daily 
Intake

Normalized 
Itemized 

Daily Intake

Conc In

vert

Conc P

lant

Conc S

oil

Conc
Water

IR Food IR Soil IR Water IR Total

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day
Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 43.4 0.31

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 43.4 0.74

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 43.4 2.6

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 43.4 0.161

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 4.24 0.327

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 43.4 0.089

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 4.24 0.013

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 43.4 0.193

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 4.24 0.055

Sums/Totals 30.9 1.0 2.93 0.040 0.187 140 0 4.45 4.29 0 8.74

Notes :
COPEC ‐ Contaminant of Potential Ecological Concern ConcInvert ‐ Concentration of COPEC in Soil Invertebrates IRFood ‐ Ingestion Rate of COPEC in Food

g ‐ gram ConcPlant ‐ Concentration of COPEC in Plants IRSoil ‐ Ingestion Rate of COPEC in Soil

L ‐ liter ConcSoil ‐ Concentration of COPEC in Soil IRWater ‐ Ingestion Rate of COPEC in Surface Water

mg ‐ milligram ConcWater ‐ Concentration of COPEC in Surface Water IRTotal ‐ Total Rate of COEPC Ingestion

kcal ‐ kilocalorie

kg ‐ kilogram

DW‐dry weight

Diet

CRA 056394 (10)

Revision 3

November 13, 2014



APPENDIX C.4B

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

LEAD ‐ AMERICAN WOODCOCK ‐ UPPER END PRG

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Lead

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 42.7

Gross 
Energy

Assimilation 
Efficiency

Metabolizable 
Energy

Proportion 
of Diet

Weighted 
Average 

Metabolizable 
Energy

Itemized 
Daily 
Intake

Normalized 
Itemized 

Daily Intake

Conc In

vert

Conc P

lant

Conc S

oil

Conc
Water

IR Food IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day
Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 179 1.29

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 179 3.06

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 179 10.6

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 179 0.670

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 11.4 0.880

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 179 0.370

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 11.4 0.040

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 179 0.800

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 11.4 0.150

Sums/Totals 30.9 1.0 2.93 0.040 0.187 812 0 17.8 24.9 0 42.7

Notes :
COPEC ‐ Contaminant of Potential Ecological Concern ConcInvert ‐ Concentration of COPEC in Soil Invertebrates IRFood ‐ Ingestion Rate of COPEC in Food

g ‐ gram ConcPlant ‐ Concentration of COPEC in Plants IRSoil ‐ Ingestion Rate of COPEC in Soil

L ‐ liter ConcSoil ‐ Concentration of COPEC in Soil IRWater ‐ Ingestion Rate of COPEC in Surface Water

mg ‐ milligram ConcWater ‐ Concentration of COPEC in Surface Water IRTotal ‐ Total Rate of COEPC Ingestion

kcal ‐ kilocalorie

kg ‐ kilogram

DW ‐ dry weight

Diet

CRA 056394 (10)

Revision 3

November 13, 2014



APPENDIX C.5

FOOD CHAIN CALCULATIONSFOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

MERCURY - AMERICAN WOODCOCK

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Mercury

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 0.18

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 0.764 0.0055

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 0.764 0.0131

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 0.764 0.0451

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 0.764 0.0028

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 0.114 0.0088

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 0.764 0.0016

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 0.114 0.0004

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 0.764 0.0034

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 0.114 0.0015

Sums/Totals 30.9 1.0 2.93 0.040 0.187 3.19 0 0.082 0.098 0 0.180

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.6

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

ZINC - AMERICAN WOODCOCK

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Zinc

Indicator Species American Woodcock

Class Bird

Trophic Level Insectivore

Body Weight kg 0.213

Free Metabolic Rate kcal/day 96.65

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.164

LOAEL mg/kg/day 172

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Beetle Larvae 5.83 0.83 4.84 0.077 0.3713 0.0015 0.0072 982 7.07

Centipedes 5.3 0.83 4.4 0.166 0.7283 0.0036 0.0171 982 16.77

Earthworm 3.16 0.83 2.62 0.341 0.8944 0.0126 0.0591 982 58.01

Fly Larvae 3.93 0.83 3.26 0.027 0.0871 0.0008 0.0037 982 3.65

Grit 1.98 0.76 1.5 0.256 0.3841 0.0164 0.0772 298 23.02

Misc. Animal 5.72 0.83 4.75 0.022 0.1024 0.0004 0.0021 982 2.02

Seed 4.3 0.76 3.27 0.022 0.0733 0.0007 0.0031 298 0.93

Unknown Insect Parts 5.72 0.83 4.75 0.047 0.2211 0.0009 0.0044 982 4.37

Vegetable Matter 1.99 0.76 1.51 0.043 0.0651 0.0028 0.0129 298 3.86

Sums/Totals 30.9 1.0 2.93 0.040 0.187 1,705 0 120 52.2 0 172

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.7

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

CARBAZOLE - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Carbazole

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 57.3

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 320 0.748

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 320 2.49

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 320 0.374

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 320 0.299

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 320 0.353

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 320 0.151

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 320 11.2

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 0.184 0.008

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 320 0.037

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 0.184 0.0001

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 320 0.183

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 320 0.708

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 320 2.57

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 320 2.28

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 0.184 0.001

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 320 0.104

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 320 38.4

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 320 0.603

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 320 0.041

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 0.184 0.00008

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 0.672 0 57.2 0.005 0 57.2

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.8

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

HWM PAHS - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC High Molecular Weight PAHs

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 28.6

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 155 0.362

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 155 1.21

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 155 0.181

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 155 0.145

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 155 0.171

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 155 0.073

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 155 5.40

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 8.74 0.403

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 155 0.018

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 8.74 0.006

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 155 0.088

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 155 0.342

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 155 1.24

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 155 1.10

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 8.74 0.052

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 155 0.050

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 155 18.6

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 155 0.291

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 155 0.020

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 8.74 0.004

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 59.6 0 28.1 0.432 0 28.6

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.9

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

CADMIUM - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Cadmium

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 2.64

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 14.4 0.034

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 14.4 0.11

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 14.4 0.017

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 14.4 0.013

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 14.4 0.016

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 14.4 0.007

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 14.4 0.5

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 0.910 0.042

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 14.4 0.002

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 0.910 0.0006

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 14.4 0.008

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 14.4 0.032

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 14.4 0.12

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 14.4 0.10

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 0.910 0.005

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 14.4 0.005

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 14.4 1.7

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 14.4 0.027

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 14.4 0.002

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 0.910 0.00039

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 2.01 0 57.2 0.015 0 2.64

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.10

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

COPPER - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Copper

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 632

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 3,262 7.61

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 3,262 25.4

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 3,262 3.81

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 3,262 3.05

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 3,262 3.59

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 3,262 1.54

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 3,262 114

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 61.4 2.83

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 3,262 0.381

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 61.4 0.042

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 3,262 1.86

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 3,262 7.21

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 3,262 26.2

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 3,262 23.2

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 61.4 0.367

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 3,262 1.06

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 3,262 391

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 3,262 6.14

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 3,262 0.418

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 61.4 0.026

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 6,334 0 586 46.0 0 632

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.11

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

LEAD - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Lead

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 241

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 1,044 2.44

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 1,044 8.13

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 1,044 1.22

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 1,044 0.975

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 1,044 1.15

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 1,044 0.493

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 1,044 36.4

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 38.7 1.78

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 1,044 0.122

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 38.7 0.027

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 1,044 0.596

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 1,044 2.31

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 1,044 8.38

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 1,044 7.43

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 38.7 0.231

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 1,044 0.340

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 1,044 125

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 1,044 1.96

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 1,044 0.134

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 38.7 0.017

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 7,212 0 189 52.3 0 241

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.12

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

MERCURY - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Mercury

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 4.0

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 18.4 0.043

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 18.4 0.143

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 18.4 0.021

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 18.4 0.017

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 18.4 0.020

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 18.4 0.009

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 18.4 0.641

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 2.88 0.133

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 18.4 0.002

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 2.88 0.002

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 18.4 0.011

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 18.4 0.041

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 18.4 0.148

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 18.4 0.131

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 2.88 0.017

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 18.4 0.006

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 18.4 2.20

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 18.4 0.035

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 18.4 0.002

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 2.88 0.001

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 76.8 0 3.44 0.557 0 4.00

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.13

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

SELENIUM - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Selenium

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 1.21

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 4.68 0.011

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 4.68 0.036

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 4.68 0.005

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 4.68 0.004

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 4.68 0.005

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 4.68 0.002

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 4.68 0.163

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 5.81 0.268

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 4.68 0.0005

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 5.81 0.004

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 4.68 0.003

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 4.68 0.010

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 4.68 0.038

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 4.68 0.033

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 5.81 0.035

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 4.68 0.002

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 4.68 0.560

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 4.68 0.009

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 4.68 0.0006

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 5.81 0.002

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 9.09 0 1.14 0.066 0 1.21

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014



APPENDIX C.14

FOOD CHAIN CALCULATIONS FOR ECOLOGICAL PRELIMINARY REMEDIATION GOALS

ZINC - SHORT-TAILED SHREW

FORMER PLAINWELL, INC. MILL PROPERTY

PLAINWELL, MICHIGAN

Page 1 of 1

COPEC Zinc

Indicator Species Short-Tailed Shrew

Class Mammal

Trophic Level Insectivore

Body Weight kg 0.015

Free Metabolic Rate kcal/day 8.99

Water Ingestion L/day/day 0

Soil Ingestion Proportion dry food ingestion 0.03

LOAEL mg/kg/day 411

Gross 

Energy

Assimilation 

Efficiency

Metabolizable 

Energy

Proportion 

of Diet

Weighted 

Average 

Metabolizable 

Energy

Itemized 

Daily 

Intake

Normalized 

Itemized 

Daily Intake

C Invert C Plant C Soil C Water IR Diet IR Soil IR Water IRTotal

kcal/g DW Unitless kcal/g Unitless kcal/g kg/day kg/kg/day mg/kg mg/kg mg/kg mg/L mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Chilopoda 5.3 0.90 4.75 0.02 0.0944 0.00004 0.0025 1,704 3.98

Coleoptera 5.72 0.90 5.12 0.072 0.3664 0.00012 0.0083 1,704 13.3

Beetle Larvae 5.83 0.90 5.22 0.011 0.0571 0.00002 0.0012 1,704 1.99

Diplopoda 5.3 0.90 4.75 0.008 0.0378 0.00001 0.0010 1,704 1.59

Dipterous Larve 3.93 0.90 3.52 0.007 0.0245 0.00002 0.0012 1,704 1.88

Dipterous Pupae 3.93 0.90 3.52 0.003 0.0105 0.00001 0.0005 1,704 0.804

Earthworm 3.16 0.90 2.83 0.177 0.5007 0.00056 0.0373 1,704 59.4

Endogone 1.78 0.91 1.62 0.133 0.2158 0.00074 0.0493 756 34.8

Grasshopper 5.3 0.90 4.75 0.001 0.0047 0.00000 0.0001 1,704 0.199

Hymenogaster 1.78 0.91 1.62 0.002 0.0032 0.00001 0.0007 756 0.520

Hymenoptera 5.42 0.90 4.86 0.005 0.0242 0.00001 0.0006 1,704 0.972

Hymenopterous Larvae 1.12 0.90 1.00 0.004 0.0040 0.00004 0.0024 1,704 3.76

Leptidophorus Larvae 3.93 0.90 3.52 0.051 0.1784 0.00013 0.0086 1,704 13.7

Misc. Animal 5.3 0.90 4.75 0.061 0.2880 0.00011 0.0076 1,704 12.1

Misc. Vegetation 4.3 0.91 3.91 0.042 0.1632 0.00010 0.0064 756 4.52

Odonota 5.7 0.90 5.10 0.003 0.0152 0.00001 0.0003 1,704 0.555

Slugs and Snails 2.02 0.90 1.81 0.389 0.7035 0.00192 0.1281 1,704 204

Sowbugs 2.96 0.90 2.65 0.009 0.0237 0.00003 0.0020 1,704 3.20

Spider 4.83 0.90 4.32 0.001 0.0043 0.00000 0.0001 1,704 0.218

Unidentified Material 4.3 0.91 3.91 0.003 0.0117 0.00001 0.0005 756 0.323

Sums/Totals 63.66 1.0 2.27 0.0002 0.259 9,142 0 344 66.3 0 411

Notes :

COPEC - Contaminant of Potential Ecological Concern CInvert - Concentration of COPEC in Soil Invertebrates IRFood - Ingestion Rate of COPEC in Food

g - gram CPlant - Concentration of COPEC in Plants IRSoil - Ingestion Rate of COPEC in Soil

L - liter CSoil - Concentration of COPEC in Soil IRWater - Ingestion Rate of COPEC in Surface Water

mg - milligram CWater - Concentration of COPEC in Surface Water IRTotal - Total Rate of COEPC Ingestion

kcal - kilocalorie

kg - kilogram

Diet

CRA 056394 (10)

Revision 2

August 7, 2014




